Anticoagulant activity of heparin following oral administration of heparin-loaded microparticles in rabbits.
Heparin-loaded microparticles, prepared according to the double emulsion method with biodegradable (PCL and PLGA) and nonbiodegradable (Eudragit RS and RL) polymers used alone or in combination, with or without gelatin, were characterized in vitro and in vivo after oral administration in rabbits. The entrapment efficiency and the release of heparin were determined by a colorimetric method with Azure II. The antifactor Xa activity of heparin released in vitro after 24 h was assessed. After oral administration of heparin-loaded microparticles in rabbits, the time course of modification of the clotting time estimated by the activated partial thromboplastin time (APTT) was followed over 24 h. Microparticles with a size ranging from 80 to 280 microm were obtained. Heparin entrapment efficiency as well as heparin release depended on both the nature of the polymers and the presence of gelatin. The Eudragit polymers increased the drug loading but slowed down the heparin release, whereas gelatin accelerated the release. No change in clotting time was observed after oral administration of gelatin microparticles. Heparin-loaded microparticles prepared with blends of PLGA and Eudragit displayed a prolonged duration of action characterized by a twofold increase in APTT and a enhancement of absorption. This study demonstrated the feasibility of encapsulating heparin within polymeric particles, and the significant increase in APTT confirmed the oral absorption of heparin released from polymeric microparticles.